Mayaud [1967, 1968] has utilized the much better presentday distribution of geomagnetic observatories to construct a true planetary activity index Km. Had the present network of observatories been available 30 or 40 years ago, the intricate standardization procedures could have been avoided, and the present paper would never have been written. It is, however, our purpose here to point out the possibility of recalibrating the Kp index by using the Km index. It does not matter that the Kp index has errors; the important thing is that these are systematic and therefore can be corrected for. We will present a correction table that for each Kp value (actually the corresponding ap amplitude) and for each 3-hour interval gives the corresponding average am value. In addition, an empirical formula will be shown to account for the remaining errors Up to now we have little assurance that the conversion procedure is not just a formal exercise with meager physical contents. Given any two sets of numbers, a mapping from one set to the other can always be performed formally as described above. For the procedure to have meaning will require the ratio am/am* between the observed and the computed values to be either constant (ideally equal to 1) or at least systematically organized in terms of parameters related to the physical situation. It is remarkable that the ratio am/am* depends on time of year and on universal time in a simple way:
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The 10-year interval 1959-1968 was chosen as the basis for the calibration. The procedure is now to compute the average observed am index for every ap value for each 3-hour universal time interval. There are 28 different ap values, i.e., 0, 2, 3, 4, ß -., 236, 300,400, corresponding to the Kp values 0o, 0+, 1-, 1, ..., 8+, 9-, 9. For each 3-hour interval of the day the observed average am index is plotted against ap. A smooth curve is drawn through the points, and smoothed values of am are read off and tabulated. Table 1 shows the resulting conversion table. There is little point in discussing this table in any detail except to note that for average values of ap (i.e., ap • 10) the am index is about twice as large as ap. The reason is of course that am is expressed in units of 1 3' (= 1 nT), while ap is expressed in units of 2 3'. There has been a tendency to treat ap as a dimensionless number; it seems appropriate, however, to remember the physical significance of ap as a disturbance measured in gammas, thus relating it quantitatively to physical processes in the magnetosphere.
Using Table 1 Up to now we have little assurance that the conversion procedure is not just a formal exercise with meager physical contents. Given any two sets of numbers, a mapping from one set to the other can always be performed formally as described above. For the procedure to have meaning will require the ratio am/am* between the observed and the computed values to be either constant (ideally equal to 1) or at least systematically organized in terms of parameters related to the physical situation. It is remarkable that the ratio am/am* depends on time of year and on universal time in a simple way:
am/am* = 1 + 0.16 sin X sin (t + 1.5 hours) -= g(X, t)
where X is the longitude of the earth in its orbit and t is universal time. Figure 1 shows how close the relationship actually is. If d is day of year (January 1 -= 1) and h is the The conversion is different for each 3-hour interval of the universal time day. Note that further corrections must be applied as described in the text.
number (1-8) indicating the 3-hour interval, we have approxi-be carried out in terms of K indices. The am* index is conmately verted to Km* indices by using Table 3 is hardly significant. Table 4 
By doing so we isolate universal time variation related only to the sector polarity. In Table 5 we report these percentage differences for both the am and the am* indices for the years 1965-1970. As the two indices are plotted in Figure 5 , we again note the close similarity between them. Both in Table 5 Since geomagnetic activity depends on 'the field strength of the interplanetary magnetic field, the imbalance could also be explained by assuming that toward polarity was more concentrated into narrower sectors with stronger fields than away polarity was. Such a situtation is not likely to persist for extremely long periods, but there is no fundamental reason why it should not be able to exist for, say, some tens of years.
A striking illustration of the different activity level for the two sector polarities during 1947-1956 is given in Figure 6 . The result of superposing am* around the two kinds of sector boundaries is shown. All boundaries are nominally recorded to the nearest beginning of a universal time day; i.e., all passages are considered to occur at 0000 UT. Thus Figure 6 shows both the response of geomagnetic activity to the passage of a sector boundary and the universal time variation of the activity for each polarity. Away polarity should result in a maximum of activity at 1040 UT, while toward polarity should result in a maximum at 2240 UT [e.g., St)algaard, 1976a]. On Figure 6 , light lines are drawn for each day at the time of the expected maxima. Such maxima do indeed occur at the correct phases, and thus the reality of the inferred boundaries is strongly supported. Also the tendency for toward polarity to be more active is clearly seen. The 'standard' response of geomagnetic activity to passage of a sector boundary, i.e., an increase 1-2 days after the boundary, is not seen at all for the (-, +) boundaries but is on the other hand very pronounced for (+, -) boundaries. It is of interest to note that a similar but less pronounced difference between the two kinds of boundaries even exists during the time of spacecraft measurements [Shapiro, 1974] .
We have investigated the possibility of correcting the ap index so that it becomes a close approximation of the real planetary index am. Various tests performed on the computed index am* suggest that such conversion is meaningful. We propose that ap (and derived indices) be replaced by am from 1959 and by am* before 1959. Preliminary indices may be computed by first computing ap in the standard way and then converting to am*. In this way the rapid publication of the index is ensured. K indices are easily derived from am*, and the vast majority of users of the indices will not have to worry about the distinction between the preliminary and the final values of the index. The scientific community will benefit from the simplification of using only one 'planetary' 3-hour index while at the same time the valuable long time series extending back to 1932 is preserved.
